I. INTRODUCTION
This Note discusses in detail the regulatory approval pathways set forth by Congress for gaining approval for the sale of generic pharmaceuticals and biosimilars. Both generic pharmaceuticals and biosimilars are subject to approval by the Food and Drug Administration (FDA) before they are capable of entering interstate commerce. 1 The biosimilars regulatory approval pathway is novel and untested, while the generics regulatory approval pathway is well established. Therefore, this Note initially sets forth the generics pathway, and the biosimilars pathway is later contrasted against the generics pathway. Special attention is paid to the mechanisms and procedures that involve the basis for claims of patent the practice of filing abbreviated new drug applications (ANDAs), a substantially less-costly counterpart to new drug applications (NDAs) filed by innovative name brand entities. 7 Prior to these changes, in order to gain marketing approval by the FDA, generic manufacturers had to face the same rigorous standards required for filing NDAs. 8 Under the Hatch-Waxman Act framework, entities seeking to file ANDAs, unlike NDAs, do not need to undergo the lengthy and costly processes of independently demonstrating the safety and efficacy of their products because they need only to "demonstrate the bioequivalence [of the generic medication] to an already-approved innovator drug."
9
A name brand entity that files an NDA with the FDA must file with the application the patent number and the expiration date of any patent that claims the drug for which the applicant submitted the application or which claims a method of using such drug and with respect to which a claim of patent infringement could reasonably be asserted if a person not licensed by the owner engaged in the manufacture, use, or sale of the drug. 10 These patents are listed, along with the compound sought for approval in the NDA, in the "Approved Drug Products with Therapeutic Equivalence Evaluations" (published by the FDA), which is commonly referred to as the "Orange Book" because of its orange-colored cover.
11
In contrast, an ANDA filer must file a certification stating that, with respect to each patent listed in the Orange Book which claims the listed drug or which claims a use for such listed drug (sought for approval by the ANDA filer), that 1) such patent information has not been filed, 2) that such patent has expired, 3) the date 7 such patent will expire, or 4) that such patent is invalid or will not be infringed by the manufacture, use, or sale of the new drug for which the application is submitted.
12 ANDA applicants may forgo submitting a certification under Paragraphs I-IV if the NDA holder submits a method-of-use patent, "which does not claim a use for which the applicant is seeking approval."
13
Of these four possible certifications, the most common are Paragraph III and Paragraph IV certifications.
14 Regarding a Paragraph III certification, the FDA is statutorily prohibited from approving the ANDA until the patent(s) expire. 15 In a Paragraph IV certification, the ANDA applicant certifies that their generic does not infringe any of the Orange Book listed patents or that those patents are unenforceable.
16
Once the FDA receives an ANDA filing, the FDA has 180 days to accept it.
17
If the accepted application contains a Paragraph IV certification, the applicant has twenty days to notify any patent holder(s) of the approved application, including reasons the applicant believes why the patent(s) is/are not infringed and/or invalid. The greatest benefit to generic competitors is that, compared to submitting an NDA, ANDA filers need only submit bioequivalence studies. 19 The second greatest benefit is the relatively passive role the FDA plays in protecting or enforcing the 12 21 U.S.C. § 355(j)(2)(A)(vii) (2012). Of the four certifications, Paragraph IV certifications are the most common. Generic pharmaceutical manufacturers are incentivized to submit Paragraph IV certifications because the first ANDA filer to submit a Paragraph IV certification for a particular listed compound, if ultimately approved and successful in any subsequent legal challenge to the certification, obtains a "180-day exclusivity period" in which no other generic manufacturer can receive FDA approval. consequence, as it provides thirty months of market exclusivity that may otherwise not be present, and as such it provides a seemingly necessary recourse to ward off at least some potential ANDA filers.
The Hatch-Waxman Act also provides a five-year data exclusivity for new compounds. The Act provides for a period of exclusivity such that once a new, non-generic pharmaceutical is approved via an NDA submission, the FDA cannot approve a generic version for five years, and the test data used to support the NDA filing cannot be relied upon by competitors for that same time. 30 This exclusivity is independent of any patent rights.
31
The Hatch-Waxman Act gave name-brand pharmaceutical manufacturers an additional benefit related to patent term extension. For utility patents, a patent term ordinarily lasts twenty years from its earliest effective filing date. 32 However, the Hatch-Waxman Act provides for a patent term extension equal to one-half of the time of the investigational new drug (IND) period, running from the time in which a manufacturer began human clinical trials, plus the NDA period (the period during the NDA review). 33 The maximum extension is five years and the total market exclusivity time cannot exceed fourteen years. Nearly any therapeutic compound that is not chemically synthesized can be considered a biologic. 38 Biologics typically have a relatively high molecular weight, are much more complex than traditional pharmaceuticals, and cover a broad array of products.
39
The biologics market is nearly $600 billion internationally, with the United States constituting almost half of that market. 40 Nearly half of the top-twenty bestselling medicines in the world in 2011 were biologic compounds. Biosimilarity is statutorily defined to mean "that the biological product is highly similar to the reference product notwithstanding minor differences in clinically inactive components" and that "there are no clinically meaningful differences between the biological product and the reference product in terms of the safety, purity, and potency of the product." 43 There are ongoing debates about how broadly the term "biosimilars" should be construed, because Congress did not provide a specific definition of "biosimilarity."
44
With the rapidly growing world market for biologics in mind, Congress drafted the BPCI in order to create a streamlined process for approval of biosimilars, which can be loosely defined as a generic biologic product. Notably, as of January 2014, despite the passage of the BPCI in March 2010, the FDA has not yet approved a single biosimilar molecule, thus lending much speculation as to the future of biosimilars and the biologics market. Recently, the FDA explicitly stated that "[i]t is not yet known when the first biosimilar will be on the U.S. market." 45 Because biologics are more complex (often containing several million atoms as compared to several dozen in traditional pharmaceuticals), it is virtually impossible to manufacture a biosimilar in a structurally identical way as its reference biologic compound. 46 Therefore, Congress has allowed for approval and subsequent regulatory exclusivity of biosimilar compounds that are not structurally identical to already approved biologic compounds. 47 Significantly, this is in contrast with generics, which must contain the same active ingredient(s) as the NDA reference product listed in the Orange Book. Perhaps most the most prominent difference between the biosimilar approval pathway and the generics approval pathway is the degree to which the process occurs in relative secrecy between the FDA, the party which owns the biologic "reference product," and the biosimilar applicant. In contrast, the generics approval pathway takes place in the public forum, with a centralized listing of chemical compounds and associated patents. Indeed, there is no Orange Book equivalent for patents of biologics having approved biologics license applications (BLAs, somewhat equivalent to NDAs). 49 An application for a biosimilar product must contain at least: 1) one (and only one) reference product, 2) information based on data derived from analytical studies that demonstrate that the biological product is highly similar to the reference product, 3) animal studies, 4) clinical studies that are sufficient to demonstrate safety, purity, and potency, 5) that the biological product and reference product utilize the same mechanism or mechanisms of action for the condition(s) of use, 6) the condition(s) of use, 7) route of administration, and 8) that the facility in which the biological product is manufactured, processed, packed, or held meets certain standards. 50 If an applicant wishes a showing of interchangeability, a standard higher than just biosimilarity, the applicant must prove both that the biologic product "can be expected to produce the same clinical result as the reference product in any given patient" and that "the risk in terms of safety or diminished efficacy of alternating or switching between use of the biological product and the reference product is not greater than the risk of using the reference product without such alternation or switch." ii. Patent List Exchange Process Seemingly because there is no central repository for approved biologics and their related patents such as the Orange Book, an applicant who seeks approval for a biosimilar must instead go through a fairly private process with the reference product manufacturer (officially designated "reference product sponsor" in the statute) before obtaining approval. Unless otherwise agreed to, not less than twenty days after the Secretary notifies an applicant that their biosimilar application has been accepted for review, the applicant must provide confidential access to a copy of the submitted application, and other such information that describes the process or processes used to manufacture the biosimilar that is the subject of the application. The applicant may also provide additional information that is requested. 53 The requirement that the applicant disclose their potentially tradesecret method(s) of manufacturing the biosimilar has no analogue in the HatchWaxman Act regulatory framework, and places a considerable burden and risk upon the applicant in disseminating their proprietary and potentially confidential information.
U N I V E R S I T Y O F P I T T S B U R G H L A W R E V I E
The recipients of the application and associated confidential information are limited to either one or more outside counsel designated by the reference product sponsor and only one in-house counsel who is an employee of the reference product sponsor. 54 No person that receives the application or any of the associated confidential information is permitted to disclose it to any other person or entity.
55
Interestingly enough, both the outside counsel and in-house counsel are expressly forbidden from having engaged, "formally or informally, in patent prosecution relevant or related to the reference product."
56
Not later than sixty days after receiving the application and confidential information by the applicant, the reference product sponsor must provide to the applicant a list of patents "for which the reference product sponsor believes a claim 52 Brown, supra note 7, at 585. of patent infringement could reasonably be asserted by the reference product sponsor" against the applicant, as well as "an identification of the patents on such list that the reference product sponsor would be prepared to license" to the applicant. 57 This language almost exactly mirrors the requirements for listing patents on the Orange Book by an NDA filer.
58
After the applicant receives the list of patents by the reference product sponsor, and within sixty days, the applicant may provide to the reference product sponsor a list of patents to which the applicant believes that the reference product sponsor could reasonably assert a claim of patent infringement, and shall provide "a detailed statement that describes, on a claim by claim basis, the factual and legal basis of the opinion of the . . . applicant that such patent is invalid, unenforceable, or will not be infringed by the commercial marketing of the biological product that is the subject of the . . . application."
59 While the first part of this disclosure has no counterpart in the Hatch-Waxman Act regulatory scheme, the "detailed statement" is almost identical to a Paragraph IV certification.
60
Once the product sponsor receives the "detailed statement" and optional list, the product sponsor must provide a counterpart statement that describes "on a claim-by-claim basis, the factual and legal basis of the opinion of the reference product sponsor that such patent will be infringed by the commercial marketing of the biological product that is the subject of the . . . application and a response to the statement concerning validity and enforceability." 61 There is no counterpart to this in the Hatch-Waxman Act regulatory scheme for generics, instead once an ANDA is filed for a generic drug and certification is made, the patent holder may sue for infringement.
62
The biologics applicant and reference product sponsor must then undergo "good faith negotiations" on which, if any, patents shall be the subject of an action for patent infringement. 63 An interesting result of this exchange occurs in the scenario where the applicant and the reference product sponsor do not reach an agreement on the list of patents that shall by subject of an action for patent infringement. The Act states the number of patents that are listed by the reference product sponsor may not exceed the number of patents listed by the applicant. 66 The Act states that if an applicant does not list any patents, the reference product sponsor may list only one patent.
67
This restriction has a very powerful implication, as it essentially allows the biosimilars applicant, a prospective defendant, to be the ultimate arbiter of the underlying patent infringement suit, rather than the patent holder. This is in stark contrast with the long-standing legal principal that plaintiff(s) are "masters of the complaint."
68

III. PRACTICAL EFFECTS ON THE BIOLOGICS MARKET
A. Costs and Barriers to Market Entry
The Federal Trade Commission (FTC) has estimated biosimilar products are likely to require eight to ten years to develop, and development of a biosimilar product will likely cost between $100 and $200 million. 69 These statistics differ quite significantly from the product development costs for pharmaceutical generic drugs, which typically require three to five years to develop and cost between $1 and $5 million. 70 Considering that a novel biologic compound costs on average $ wishes to obtain an approved biosimilar must spend roughly one-half the time and one-tenth the capital before obtaining a biosimilar that is fit for regulatory approval. Novel pharmaceutical drugs have a similar entry cost, on average costing $1.2 billion and taking between ten and fifteen years to develop. However, a competitor who wishes to obtain an approved generic spends, on average, one-half to one-third of the time, but only spend between about one-one thousandth (1/1,000) and one-two hundredth (1/200) of the capital to create a suitable generic pharmaceutical.
Furthermore, a biosimilar applicant must provide extensive and timeconsuming data to the FDA along with their application. 72 Additionally, if the applicant desires to show interchangeability, they must show even further information that goes above and beyond simple biosimilarity. 73 These extensive requirements are a stark contrast to the generics requirements in Hatch-Waxman Act. In fact, the original intent behind Hatch-Waxman Act was to create a system wherein ANDA filers could avoid having to show all the tests and safety studies filed with the NDA; as generic manufacturers would not spend the time and money doing the clinical trials to get to the market if there was already a suitable name brand pharmaceutical on the market.
74
B. Greater Regulatory Exclusivity for Biologics, Including Biosimilars
The FDA may not approve an application for a biosimilar product until twelve years after the date on which the reference product was first approved as a BLA.
75
This provides a considerable length of time for exclusivity, particularly when the patent term lasts only twenty years from earliest (non-provisional) effective filing date 76 and that many patents are filed before a working model has actually been developed (actual reduction to practice is not required when one considers that the costs associated with developing a novel biologic and a novel pharmaceutical compound is quite similar to one another.
There is currently heated debate as to whether the twelve years of exclusivity is market exclusivity or data exclusivity, as data exclusivity is found in the HatchWaxman Act exclusivity period. 79 If the exclusivity period is data exclusivity, then it could take at least three or four additional years for a biosimilar applicant to develop the drug and an additional one to two years to obtain FDA approval.
80
Healthcare providers like Aetna maintain that the BPCI allows for four years data exclusivity and 12 years market exclusivity, while developers such as Amgen maintain that the BPCI allows for twelve years of data exclusivity. 81 In the latter case, there would be an extraordinary sixteen to eighteen years before a biosimilar is capable of being placed on the market. 82 Several Congressman and biologic manufacturing entities submitted their comments to the FDA's notice and comment asking for input on how to define the exclusionary period.
83
Biosimilars that are proven to be "interchangeable" are also eligible for exclusivity, though nowhere near the realm of an approved BLA. To be eligible, a biosimilar that is "interchangeable" must be the first approved as an interchangeable biosimilar with respect to a particular reference product. 84 The period of exclusivity ranges from the earlier of one year after the first commercial marketing of the biosimilar, eighteen months after a final court decision (or dismissal) on all patents in suit, eighteen months after approval if the applicant has not been sued, or forty-two months after approval if the litigation is still ongoing at the forty-second month mark. 
IV. PATENT PROTECTION AND INFRINGEMENT
A. Problems Inherent to the BPCI Regulatory Scheme
Regarding patent protection and infringement, the most notable departure for biosimilars from the Hatch-Waxman Act regulatory framework is the total lack of an automatic thirty-month stay on a biosimilar application, where an applicant submits the equivalent of a Paragraph IV certification. 86 As previously mentioned, the automatic thirty-month stay is one of the most significant recourse mechanisms a name-brand pharmaceutical manufacturer can take against an ANDA filer.
Removing it takes much of the bite out of bringing suit under 35 U.S.C. § 271(e)(2)(C), which makes filing a biosimilars application an act of "artificial" or "constructive" infringement, much like the act of filing an ANDA. 87 This lack of an automatic thirty-month stay virtually obliterates any advantage of bringing suit under 271(e)(2)(C) over a traditional infringement suit under 35 U.S.C. § 271(a), as the patent holder will not have the arguably necessary prophylactic ability to stay the regulatory approval process.
88
Further compounding this issue is the confusing and drawn-out mechanism by which patent lists are exchanged. Putting a burden on both the patent holder and the applicant seeking approval to create lists either asserting infringement or noninfringement/invalidity on a "claim-by-claim" basis wherein the final list may consist of a single patent is a potentially large waste of resources on both sides.
There also remains the unusual requirement that the applicant must submit the application and associated confidential information to the reference product holder and that the information must not be sent to any outside or in-house counsel that was engaged, "formally or informally, in patent prosecution relevant or related to the reference product."
89 Legislative history on this peculiar inclusion proves to be challenging because the amendment incorporating the change was introduced without a written report. 90 Nevertheless, this particular inclusion will probably increase costs to the reference product patent holder, as the patent holder will have 86 Bullock & Calica, supra note 49, at 27. 
B. Problems Inherent to the Biologics Field
Problems inherent to biologics abound for two main reasons. First, biologic patents on both products and processes are inherently more complex than chemical drug patents because they require more claim limitations than chemical drugs given their larger sizes, more complex structures, and more complicated production mechanisms. 91 Second, current science cannot accurately predict what effects slight modifications in a protein's structure will have on its clinical effects in a patient.
92
Relating to the first problem, having more claim limitations makes infringement of biologic patents harder to determine and also offers more ways for competitors to design around these patents by changing any part of a biologic's amino acid sequence or conformation. 93 Relating to the second problem, patent practitioners often must draft more numerous and broader patent claims due to the scientific uncertainties in predicting functional changes from slight structural modifications. These claims are more likely to end up being invalid for reasons of anticipation or obviousness.
94
Finally, because patent protection for biologics is not as strong in comparison to small molecule pharmaceuticals, there remains the basic principle that patents directed towards "compositions of matter" are, when determining anticipation and infringement, analyzed from a structural standpoint rather than a functional standpoint (notwithstanding the "doctrine of equivalents"). 95 
V. CONCLUSION
Combining the market entry barriers as well as the weaknesses in patent protection of biologics, innovation in the biologics/biosimilars field likely faces some challenges heading forward, particularly with respect to the role of which patents may have in the system. The weakened role of patents in the BPCI has some distressing implications on the drug industry, as the patent system has historically been the primary driver of biotechnology innovation in the United States. 99 One can hypothesize that the reasoning behind the relatively long exclusivity period of twelve years for a novel biologic compound is to compensate biologics manufacturers for the weakened patent protection both inherent to the biologics field and explicitly found in the BPCI. Perhaps in the future, if the problems inherent to the biotechnological fields do not self-correct, then the incentives to innovate will lie primarily in limited monopolies via regulatory approval by administrative agencies such as the FDA rather than in exclusive rights granted via patents. This may, in fact, have been the intention of Congress in drafting the BPCI. Certainly it would seem that novel biologics manufacturers will receive greater economic benefits from regulatory exclusivity than patent exclusivity if the twelve years of exclusivity is "data exclusivity" as opposed to "market exclusivity."
100
Based purely upon market economics, it currently remains a more lucrative prospect to file an ANDA application than a biosimilars application, as the cost is orders of magnitudes less ($100-200 million for a biosimilar compared to $1-5 million for a generic) 101 and the overall market is larger for pharmaceuticals than for biologics; although branded biologics are taking over a larger part of the overall market share and the price of branded biologics is increasing faster than current inflation rates. 
VI. RECOMMENDATIONS
Below is a list of policy recommendations to help stimulate innovation in the biologics field while simultaneously promoting the development of biosimilars and protecting consumers' interests.
A first recommendation would be to create an Orange Book equivalent style listing for approved biologics and patents associated with them, as that information is already part of the public record, as opposed to the current "closed-door" exchange of patents. 105 There may still be a requirement for exchanging confidential information that stays internal to the parties involved in the dispute, but the patents and related non-confidential information should be made public and easily accessible.
A second recommendation is to implement a temporary stay provision, which does not necessarily need to be as long as the thirty-month stay found in ANDA litigation. A reasonable recommendation would be eighteen months, which was the proposed stay when the Hatch-Waxman Act was pending before Congress. 106 Still, a full thirty-month stay would both protect the patent-holders and prevent the applicants from paying a significantly larger royalty, if they are ultimately found to have infringed, as the applicants would not have had any commercial use during the proposed stay.
A third recommendation, in light of the remarkably high costs associated with manufacturing a biosimilar compared to a generic, is to grant a longer period of exclusivity for an approved interchangeable biosimilar than the current regime. Furthermore, the period of exclusivity should not be limited to only the "first" interchangeable biological product with respect to the reference product, as doing so unnecessarily disincentives future biosimilar applicants with respect to that reference product.
A fourth recommendation is to allow counsel that was "engaged, formally or informally, in patent prosecution relevant or related to the reference product" 108 to participate in the action, but to limit their involvement to only those patents listed by either the applicant or the reference product sponsor. While there may be legitimate concerns about the possibility of confidential information relating to the process/methods of making the biosimilar to a third party, the potential disadvantage to the patent holder in being unable to contact the individual(s) who were involved in the drafting and prosecution of the patent(s) should outweigh any concerns about the confidentiality of materials involved, particularly if all parties involved are forced to sign an enforceable confidentiality agreement.
A final recommendation is to eliminate the mechanism wherein if no agreement on the patents list is reached between the applicant and the reference product sponsor that the total number of patents cannot exceed those listed by the applicant. 109 This particular law is wasteful, serves little purpose, and in certain circumstances renders the whole act of bringing suit under the "artificial infringement" mechanism practically meaningless. Unless the original intent was to deter patent enforcement by the patent holder through inconvenience and hassle, in which case Congress could have seemingly found less-tedious means, this particular law does not serve much purpose. No automatic stay -Possible preliminary injunction until court decision regarding patents asserted by the patent holder Generics: 180-day regulatory exclusivity, but must be the first to make a Paragraph IV certification.
Biosimilars:
-Exclusivity only for "interchangeable" biosimilar, a higher standard than just biosimilarity -Only for first interchangeable biosimilar with respect to a particular reference compound -Non-interchangeable can still be approved but no exclusivity will be granted Time period: the earliest of: -1 year after the first commercial marketing of the biosimilar -18 months after final court decision in infringement case -18 months after dismissal with/without prejudice -42 months after approval, if still ongoing litigation -18 months if no suit is brought NDAs: 5 year "data" regulatory exclusivity BLAs: 12 years regulatory exclusivity -FDA has not come forth definitively with whether the exclusivity is "data" or "market" -FTC has estimated 16-18 years before a competitor can enter market if data exclusivity.
